3-aminobenzamide prevents restraint-evoked immunocompromise.
Chronic stressors compromise immune function, which may affect disease state in rats and mice. Although the molecular mechanism(s) underlying the link between psychological stressors and physiological responses remain elusive, one putative mechanism is oxidative stress. DNA damage activates poly(ADP-ribose) polymerase (PARP), a nuclear enzyme that participates in DNA repair; if DNA damage is extensive, however, then PARP becomes cytotoxic. Because PARP-1-/- transgenic mice are resistant to chronic stress-induced immunocompromise, we tested the hypothesis that pre-restraint administration of 3-aminobenzamide (3-AB), a PARP inhibitor, would prevent restraint-evoked suppression of antibody production to the novel protein, keyhole limpet hemocyanin (KLH). Mice were physically restrained for 3 h daily for 14 consecutive days, then immunized with KLH. Daily restraint continued for an additional 21 days and anti-KLH IgG production was assessed. Mice exposed to repeated restraint reduced concentrations of anti-KLH IgG, whereas, mice treated with 3-AB (0.5, 5.0, or 20.0 mg/kg) prior to each bout of restraint displayed anti-KLH IgG concentrations similar to those of unrestrained mice. Treatment with 3-AB (0.5 and 5.0 mg/kg) during the restraint paradigm also facilitated habituation of the corticosterone response to restraint, and 3-AB (0.5 mg/kg) reduced the effect of repeated restraint on body mass. However, the immunoprotective effects of 3-AB and the endocrine and metabolic effects appear to be distinctly regulated because, unlike the endocrine and metabolic effects, the immunoprotective effects of 3-AB were independent of dose. These data suggest that PARP inhibitors may be useful to prevent compromised immune function in response to stressors.